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(54) DEVICE AND METHOD OF HANDLING A SIGNALING RADIO BEARER FOR NARROWBAND 
INTERNET OF THINGS COMMUNICATION

(57) A communication device for handling a signaling
radio bearer (SRB) for a narrowband internet of things
(NB-IoT) communication comprises a storage device for
storing instructions and a processing circuit coupled to
the storage device. The processing circuit is configured
to execute the instructions stored in the storage device.
The instructions comprise receiving a RRCConnection-
Reconfiguration-NB message from a network, when the

communication device is in a RRC_CONNECTED mode,
wherein the RRCConnectionReconfiguration-NB mes-
sage indicates a first full configuration and comprises a
first SRB configuration; and applying a default SRB con-
figuration, a default RLC configuration and a default log-
ical channel configuration for a SRB 1 (SRB1) according
to the SRB configuration, when receiving the RRCCo-
nnectionReconfiguration-NB message.
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Description

Background of the Invention

1. Field of the Invention

[0001] The present invention relates to a device and a
method used in a wireless communication system, and
more particularly, to a device and a method of handling
a signaling radio bearer for a narrowband Internet of
Things (NB-IoT) communication.

2. Description of the Prior Art

[0002] In a long-term evolution (LTE) system, a radio
access network known as an evolved universal terrestrial
radio access network (E-UTRAN) includes at least one
evolved Node-B (eNB) for communicating with a user
equipment (UE), and for communicating with a core net-
work. The core network may include mobility manage-
ment and Quality of Service (QoS) control for the UE.

Summary of the Invention

[0003] The present invention therefore provides a
communication device and method for handling a sign-
aling radio bearer for a narrowband Internet of Things
(NB-IoT) communication to specify undefined operations
of the NB-IoT communication.
[0004] A communication device for handling a signal-
ing radio bearer (SRB) for a narrowband internet of things
(NB-IoT) communication comprises a storage device for
storing instructions and a processing circuit coupled to
the storage device. The processing circuit is configured
to execute the instructions stored in the storage device.
The instructions comprise receiving a RRCConnection-
Reconfiguration-NB message from a network, when the
communication device is in a RRC_CONNECTED mode,
wherein the RRCConnectionReconfiguration-NB mes-
sage indicates a first full configuration and comprises a
first SRB configuration; and applying a default SRB con-
figuration, a default RLC configuration and a default log-
ical channel configuration for a SRB 1 (SRB1) according
to the SRB configuration, when receiving the RRCCo-
nnectionReconfiguration-NB message.
[0005] A communication device for handling a signal-
ing radio bearer (SRB) for a narrowband internet of things
(NB-IoT) communication comprises a storage device for
storing instructions and a processing circuit coupled to
the storage device. The processing circuit is configured
to execute the instructions stored in the storage device.
The instructions comprise receiving a RRC connection
reconfiguration message from a network, when the com-
munication device is in a RRC_CONNECTED mode,
wherein the RRC connection reconfiguration message
indicates a full configuration and comprises a SRB con-
figuration; checking whether there is any srb-Identity val-
ue comprised in the SRB configuration or not, after re-

ceiving the RRC connection reconfiguration message;
applying a default SRB configuration, a default RLC con-
figuration and a default logical channel configuration for
at least one SRB according to at least one srb-Identity
value in the SRB configuration, when there is the at least
one srb-Identity value comprised in the SRB configura-
tion; and applying the default SRB configuration, the de-
fault RLC configuration and the default logical channel
configuration for a SRB1, when there is no srb-Identity
value comprised in the SRB configuration.
[0006] A communication device for handling a signal-
ing radio bearer (SRB) for a narrowband internet of things
(NB-IoT) communication comprises a storage device for
storing instructions and a processing circuit coupled to
the storage device. The processing circuit is configured
to execute the instructions stored in the storage device.
The instructions comprise receiving a RRC connection
reconfiguration message from a network, when the com-
munication device is in a RRC_CONNECTED mode,
wherein the RRC connection reconfiguration message
indicates a full configuration and comprises a SRB con-
figuration; checking whether the SRB configuration is a
srb-ToAddModList or a srb-ToAddModList-NB, after re-
ceiving the RRC connection reconfiguration message;
applying a default SRB configuration, a default RLC con-
figuration and a default logical channel configuration for
at least one SRB according to at least one srb-Identity
value in the SRB configuration, if the SRB configuration
is the srb-ToAddModList; and applying the default SRB
configuration, the default RLC configuration and the de-
fault logical channel configuration for a SRB1, if the SRB
configuration is the srb-ToAddModList-NB.
[0007] These and other objectives of the present in-
vention will no doubt become obvious to those of ordinary
skill in the art after reading the following detailed descrip-
tion of the preferred embodiment that is illustrated in the
various figures and drawings.

Brief Description of the Drawings

[0008]

Fig. 1 is a schematic diagram of a wireless commu-
nication system according to an example of the
present invention.
Fig. 2 is a schematic diagram of a communication
device according to an example of the present in-
vention.
Fig. 3 is a flowchart of a process according to an
example of the present invention.
Fig. 4 is a flowchart of a process according to an
example of the present invention.
Fig. 5 is a flowchart of a process according to an
example of the present invention.
Fig. 6 is a flowchart of a process according to an
example of the present invention.
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Detailed Description

[0009] Fig. 1 is a schematic diagram of a wireless com-
munication system 10 according to an example of the
present invention. The wireless communication system
10 is briefly composed of a network and a plurality of
communication devices. The network and a communica-
tion device communicate with each other via one or more
cells on one or more carriers of licensed band(s) and/or
unlicensed band(s). The one or more cells may be oper-
ated in the same or different frame structure types, or in
the same or different duplexing modes, i.e. frequency-
division duplexing (FDD) and time-division duplexing
(TDD).
[0010] In Fig. 1, the network and the communication
devices are simply utilized for illustrating the structure of
the wireless communication system 10. The network may
include a radio access network (RAN) including at least
one base station (BS). Practically, the RAN may be an
evolved universal terrestrial radio access network (E-
UTRAN) including at least one evolved Node-B (eNB).
The RAN may be a fifth generation (5G) network including
at least one 5G BS (e.g., gNB) which employs orthogonal
frequency-division multiplexing (OFDM) and/or non-
OFDM and a transmission time interval (TTI) shorter than
1 ms (e.g. 100 or 200 microseconds), to communicate
with the communication devices. In general, a BS may
also be used to refer any of the eNB and the 5G BS.
Furthermore, the network may also include a core net-
work which includes network entities connecting to the
RAN.
[0011] A communication device may be a user equip-
ment (UE), a narrowband Internet of Things (NB-IoT) UE,
a machine type communication (MTC) device, a mobile
phone, a laptop, a tablet computer, an electronic book,
a portable computer system, a vehicle, or an aircraft. In
addition, the network and the communication device can
be seen as a transmitter or a receiver according to direc-
tion (i.e., transmission direction), e.g., for an uplink (UL),
the communication device is the transmitter and the net-
work is the receiver, and for a downlink (DL), the network
is the transmitter and the communication device is the
receiver.
[0012] Fig. 2 is a schematic diagram of a communica-
tion device 20 according to an example of the present
invention. The communication device 20 may be a com-
munication device or the network shown in Fig. 1, but is
not limited herein. The communication device 20 may
include a processing circuit 200 such as a microproces-
sor or Application Specific Integrated Circuit (ASIC), a
storage device 210 and a communication interfacing de-
vice 220. The storage device 210 may be any data stor-
age device that may store a program code 214, accessed
and executed by the processing circuit 200. Examples
of the storage device 210 include but are not limited to a
subscriber identity module (SIM), read-only memory
(ROM), flash memory, random-access memory (RAM),
hard disk, optical data storage device, non-volatile stor-

age device, non-transitory computer-readable medium
(e.g., tangible media), etc. The communication interfac-
ing device 220 includes a transceiver and is used to trans-
mit and receive signals (e.g., data, messages and/or
packets) according to processing results of the process-
ing circuit 200.
[0013] In the following embodiments, a UE is used to
represent a communication device in Fig. 1, to simplify
the illustration of the embodiments.
[0014] A scenario assumed according to an example
of the present invention is stated as follows. After receiv-
ing a RRC connection reconfiguration message from an
eNB and a fullconfig is set to TRUE, the UE applies de-
fault radio resource configurations. Based on a srb-Iden-
tity value included in a receiving srb-ToAddModList, the
UE reconfigures corresponding signalling radio bearers
(SRBs) to default values. However, the situation is dif-
ferent for a narrowband Internet of Things (NB-IoT) com-
munication. The eNB does not include any srb-Identity
value in a srb-ToAddModList-NB for a NB-IoT UE. Ac-
cordingly, the NB-IoT UE does not know how to operate,
after receiving a RRC connection reconfiguration mes-
sage for a full configuration. Thus, operations of the NB-
IoT UE should be defined.
[0015] Fig. 3 is a flowchart of a process 30 according
to an example of the present invention. The process 30
may be utilized in a UE to communicate with a BS (e.g.,
in the network in Fig. 1), and includes the following steps:

Step 300: Start.
Step 302: Receive a RRCConnectionReconfigura-
tion-NB message from a network, when the commu-
nication device is in a RRC_CONNECTED mode,
wherein the RRCConnectionReconfiguration-NB
message indicates a first full configuration and com-
prises a first SRB configuration.
Step 304: Apply a default SRB configuration, a de-
fault RLC configuration and a default logical channel
configuration for a SRB 1 (SRB1) according to the
SRB configuration, when receiving the RRCConnec-
tionReconfiguration-NB message. Step 306: End.

[0016] According to the process 30, a UE in
RRC_CONNECTED mode receives a RRCConnection-
Reconfiguration-NB message from a network. The RRC-
ConnectionReconfiguration-NB message may indicate a
first full configuration (e.g., the RRCConnectionRecon-
figuration-NB message includes fullConfig set to TRUE),
and may comprise a first SRB configuration (e.g., srb-
ToAddModList-NB). It should be noted that the SRB con-
figuration may not include a SRB identity (e.g., srb-ToAd-
dModList-NB does not include a srb-Identity). When re-
ceiving the RRCConnectionReconfiguration-NB mes-
sage from the network, the UE applies a default SRB
configuration, a default RLC configuration and a default
logical channel configuration for a SRB1.
[0017] In one example, the UE receives a RRCCo-
nnectionReconfiguration message from the network. The
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RRCConnectionReconfiguration message indicates a
second full configuration (e.g., the RRCConnection-
Reconfiguration message includes a "fullConfig" set to
TRUE), and includes a second SRB configuration (e.g.,
srb-ToAddModList), wherein the second SRB configura-
tion includes at least one SRB identity (e.g., srb-ToAd-
dModList includes at least one srb-Identity). According
to the at least one SRB identity included in the second
SRB configuration, the UE applies the default SRB, the
default RLC and the default logical channel configuration
for at least one SRB (e.g., which is corresponding to the
at least one SRB identity).
[0018] In one example, the UE is a NB-IoT UE or a
LTE UE that supports at least one NB-loT capability. In
one example, the UE further applies the default SRB con-
figuration, the default RLC configuration and the default
logical channel configuration for all SRBs supported by
the UE.
[0019] Fig. 4 is a flowchart of a process 40 according
to an example of the present invention. The process 40
may be utilized in a UE to communicate with a BS (e.g.,
in the network in Fig. 1), and includes the following steps:

Step 400: Start.
Step 402: Receive a RRC connection reconfigura-
tion message from a network, when the communi-
cation device is in a RRC_CONNECTED mode,
wherein the RRC connection reconfiguration mes-
sage indicates a full configuration and comprises a
SRB configuration.
Step 404: Checking whether there is any srb-Identity
value comprised in the SRB configuration or not, af-
ter receiving the RRC connection reconfiguration
message.
Step 406: Apply a default SRB configuration, a de-
fault RLC configuration and a default logical channel
configuration for at least one SRB according to at
least one srb-Identity value in the SRB configuration,
when there is the at least one srb-Identity value com-
prised in the SRB configuration.
Step 408: Apply the default SRB configuration, the
default RLC configuration and the default logical
channel configuration for a SRB1, when there is no
srb-Identity value comprised in the SRB configura-
tion.
Step 410: End.

[0020] According to the process 40, a UE in a
RRC_CONNECTED mode receives a RRC connection
reconfiguration message from a network. The RRC con-
nection reconfiguration message may indicate a full con-
figuration (e.g., the RRC connection reconfiguration
message includes a "fullConfig" set to TRUE), and may
comprise a SRB configuration. After receiving the RRC
connection reconfiguration message from the network,
the UE checks whether there is any srb-Identity value
comprised in the SRB configuration or not. When there
is at least one srb-Identity value comprised in the SRB

configuration, the UE applies a default SRB configura-
tion, a default RLC configuration and a default logical
channel configuration for at least one SRB according to
(e.g., corresponding to) the at least one srb-Identity val-
ue. When there is no srb-Identity value in the SRB con-
figuration, the UE applies the default SRB configuration,
the default RLC configuration and the default logical
channel configuration for a SRB1.
[0021] In one example, the RRC connection reconfig-
uration message is a RRCConnectionReconfiguration
message or a RRCConnectionReconfiguration-NB mes-
sage. In one example, the SRB configuration is a srb-
ToAddModList or a srb-ToAddModList-NB. In one exam-
ple, the UE is a NB-IoT UE or a LTE UE that supports at
least one NB-IoT capability. In one example, the UE fur-
ther applies the default SRB configuration, the default
RLC configuration and the default logical channel con-
figuration for all SRBs supported by the UE.
[0022] Fig. 5 is a flowchart of a process 50 according
to an example of the present invention. The process 50
may be utilized in a UE to communicate with a BS (e.g.,
in the network in Fig. 1), and includes the following steps:

Step 500: Start.
Step 502: Receive a RRC connection reconfigura-
tion message from a network, when the communi-
cation device is in a RRC_CONNECTED mode,
wherein the RRC connection reconfiguration mes-
sage indicates a full configuration and comprises a
SRB configuration.
Step 504: Check whether the RRC connection
reconfiguration message is a RRCConnection-
Reconfiguration message or a RRCConnection-
Reconfiguration-NB message, after receiving the
RRC connection reconfiguration message.
Step 506: Apply a default SRB configuration, a de-
fault RLC configuration and a default logical channel
configuration for at least one SRB according to at
least one srb-Identity value in the SRB configuration,
if the RRC connection reconfiguration message is
the RRCConnectionReconfiguration message.
Step 508: Apply the default SRB configuration, the
default RLC configuration and the default logical
channel configuration for a SRB1, if the RRC con-
nection reconfiguration message is the RRCCo-
nnectionReconfiguration-NB message.
Step 510: End.

[0023] According to the process 50, a UE in a
RRC_CONNECTED mode receives a RRC connection
reconfiguration message from the network. The RRC
connection reconfiguration message indicates a full con-
figuration (e.g., the message comprises a "fullConfig" set
to TRUE), and comprises a SRB configuration. After re-
ceiving the RRC connection reconfiguration message
from the network, the UE checks whether the RRC con-
nection reconfiguration message is a RRCConnection-
Reconfiguration message or a RRCConnectionRecon-
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figuration-NB message. If the RRC connection reconfig-
uration message is the RRCConnectionReconfiguration
message, the UE applies a default SRB configuration, a
default RLC configuration and a default logical channel
configuration for at least one SRB according to (e.g., cor-
responding to) at least one srb-Identity value in the SRB
configuration. If the RRC connection reconfiguration
message is the RRCConnectionReconfiguration-NB
message, the UE applies the default SRB configuration,
the default RLC configuration and the default logical
channel configuration for a SRB1.
[0024] In one example, the UE is a NB-IoT UE or a
LTE UE that supports at least one NB-loT capability. In
one example, the UE further applies the default SRB con-
figuration, the default RLC configuration and the default
logical channel configuration for all SRBs supported by
the UE. In one example, the SRB configuration is a srb-
ToAddModList or a srb-ToAddModList-NB.
[0025] Fig. 6 is a flowchart of a process 60 according
to an example of the present invention. The process 60
may be utilized in a UE to communicate with a BS (e.g.,
in the network in Fig. 1), and includes the following steps:

Step 600: Start.
Step 602: Receive a RRC connection reconfigura-
tion message from a network, when the communi-
cation device is in a RRC_CONNECTED mode,
wherein the RRC connection reconfiguration mes-
sage indicates a full configuration and comprises a
SRB configuration.
Step 604: Check whether the SRB configuration is
a srb-ToAddModList or a srb-ToAddModList-NB, af-
ter receiving the RRC connection reconfiguration
message.
Step 606: Apply a default SRB configuration, a de-
fault RLC configuration and a default logical channel
configuration for at least one SRB according to at
least one srb-Identity value in the SRB configuration,
if the SRB configuration is the srb-ToAddModList.
Step 608: Apply the default SRB configuration, the
default RLC configuration and the default logical
channel configuration for a SRB1, if the SRB config-
uration is the srb-ToAddModList-NB.
Step 610: End.

[0026] According to the process 60, a UE in a
RRC_CONNECTED mode receives a RRC connection
reconfiguration message from a network. The RRC con-
nection reconfiguration message indicates a full config-
uration (e.g., the message including a "fullConfig" set to
TRUE), and comprises a SRB configuration. After receiv-
ing the RRC connection reconfiguration message from
the network, the UE checks whether the SRB configura-
tion is a srb-ToAddModList or a srb-ToAddModList-NB.
If the SRB configuration is the srb-ToAddModList, the
UE applies a default SRB configuration, a default RLC
configuration and a default logical channel configuration
for at least one SRB according to (e.g., corresponding

to) at least one srb-Identity value in the SRB configura-
tion. If the SRB configuration is the srb-ToAddModList-
NB, the UE applies the default SRB configuration, the
default RLC configuration and the default logical channel
configuration for a SRB1.
[0027] In one example, the UE is a NB-IoT UE or a
LTE UE that supports at least one NB-loT capability. In
one example, the UE further applies the default SRB con-
figuration, the default RLC configuration and the default
logical channel configuration for all SRBs supported by
the UE. In one example, the RRC connection reconfigu-
ration message is a RRCConnectionReconfiguration
message or a RRCConnectionReconfiguration-NB mes-
sage.
[0028] Examples for illustrating correspondence be-
tween srb-Identity value(s) and SRB(s) in at least one of
the process 40, 50 and 60 are described as follows. In
one example, if the srb-Identity value is 2, the UE applies
the default SRB configuration, the default RLC configu-
ration and the default logical channel configuration for a
SRB 2 (SRB2). In one example, if the SRB configuration
includes a first srb-Identity value which is 1 and a second
srb-Identity value which is 2, the UE applies the default
SRB configuration, the default RLC configuration and the
default logical channel configuration for the SRB1 and
the SRB2.
[0029] Those skilled in the art should readily make
combinations, modifications and/or alterations on the
abovementioned description and examples. The above-
mentioned description, steps and/or processes including
suggested steps can be realized by means that could be
hardware, software, firmware (known as a combination
of a hardware device and computer instructions and data
that reside as read-only software on the hardware de-
vice), an electronic system, or combination thereof. An
example of the means may be the communication device
20. Any of the above processes and examples above
may be compiled into the program code 214.
[0030] To sum up, the present invention provides a de-
vice and a method for handling a NB-loT communication.
Correct operations can be performed after receiving a
RRC connection reconfiguration message. Thus, the
problem in the art is solved.
[0031] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of
the invention. Accordingly, the above disclosure should
be construed as limited only by the metes and bounds
of the appended claims.

Claims

1. A communication device for handling a signaling ra-
dio bearer, SRB, for a narrowband internet of things,
NB-IoT, communication, comprising:

a storage device (210) for storing instructions;
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and
a processing circuit (200), coupled to the storage
unit (210), wherein the storage unit (210) stores,
and the processing circuit (200) is configured to
execute, the instructions of:

receiving a RRCConnectionReconfigura-
tion-NB message from a network, when the
communication device is in a
RRC_CONNECTED mode, wherein the
RRCConnectionReconfiguration-NB mes-
sage indicates a first full configuration and
comprises a first SRB configuration; and
applying a default SRB configuration, a de-
fault RLC configuration and a default logical
channel configuration for a SRB 1 (SRB1)
according to the SRB configuration, when
receiving the RRCConnectionReconfigura-
tion-NB message.

2. The communication device of claim 1, wherein the
storage device (210) further stores, and the process-
ing circuit (200) is further configured to execute, in-
structions of:

receiving a RRCConnectionReconfiguration
message from the network, when the commu-
nication device is in the RRC_CONNECTED
mode, wherein the RRCConnectionReconfigu-
ration message indicates a second full configu-
ration and comprises a second SRB configura-
tion comprising at least one SRB identity; and
applying the default SRB configuration, the de-
fault RLC configuration and the default logical
channel configuration for at least one SRB ac-
cording to the at least one SRB identity.

3. The communication device of claim 1, wherein the
communication device supports at least one NB-IoT
capability.

4. The communication device of claim 1, wherein the
storage device further stores, and the processing cir-
cuit (200) is further configured to execute, an instruc-
tion of:

applying the default SRB configuration, the de-
fault RLC configuration and the default logical
channel configuration for all SRBs supported by
the communication device.

5. A communication device for handling a signaling ra-
dio bearer, SRB, for a narrowband internet of things,
NB-IoT, communication, independently or according
to claim 1, comprising:

a storage device (210) for storing instructions;
a processing circuit (200), coupled to the storage

unit (210), wherein the storage unit (210) stores,
and the processing circuit (200) is configured to
execute, the instructions of:

receiving a RRC connection reconfiguration
message from a network, when the commu-
nication device is in a RRC_CONNECTED
mode, wherein the RRC connection recon-
figuration message indicates a full configu-
ration and comprises a SRB configuration;
checking whether there is any srb-Identity
value comprised in the SRB configuration
or not, after receiving the RRC connection
reconfiguration message;
applying a default SRB configuration, a de-
fault RLC configuration and a default logical
channel configuration for at least one SRB
according to at least one srb-Identity value
in the SRB configuration, when there is the
at least one srb-Identity value comprised in
the SRB configuration; and
applying the default SRB configuration, the
default RLC configuration and the default
logical channel configuration for a SRB1,
when there is no srb-Identity value com-
prised in the SRB configuration.

6. The communication device of claim 5, wherein the
RRC connection reconfiguration message is a RRC-
ConnectionReconfiguration message or a RRCCo-
nnectionReconfiguration-NB message.

7. The communication device of claim 5, wherein the
SRB configuration is a srb-ToAddModList or a srb-
ToAddModList-NB.

8. The communication device of claim 5, wherein the
communication device supports at least one NB-IoT
capability.

9. The communication device of claim 5, wherein the
storage device (210) further stores, and the process-
ing circuit (200) is further configured to execute, an
instruction of:

applying the default SRB configuration, the de-
fault RLC configuration and the default logical
channel configuration for all SRBs supported by
the communication device.

10. A communication device for handling a signaling ra-
dio bearer, SRB, for a narrowband internet of things,
NB-IoT, communication, independently or according
to claim 1 or claim 5, comprising:

a storage device (210) for storing instructions;
a processing circuit (200), coupled to the storage
unit (210), wherein the storage unit (210) stores,

9 10 
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and the processing circuit (200) is configured to
execute, the instructions of:

receiving a RRC connection reconfiguration
message from a network, when the commu-
nication device is in a RRC_CONNECTED
mode, wherein the RRC connection recon-
figuration message indicates a full configu-
ration and comprises a SRB configuration;
checking whether the SRB configuration is
a srb-ToAddModList or a srb-ToAd-
dModList-NB, after receiving the RRC con-
nection reconfiguration message;
applying a default SRB configuration, a de-
fault RLC configuration and a default logical
channel configuration for at least one SRB
according to at least one srb-Identity value
in the SRB configuration, if the SRB config-
uration is the srb-ToAddModList; and
applying the default SRB configuration, the
default RLC configuration and the default
logical channel configuration for a SRB1, if
the SRB configuration is the srb-ToAd-
dModList-NB.

11. The communication device of claim 10, wherein the
RRC connection reconfiguration message is a RRC-
ConnectionReconfiguration message or a RRCCo-
nnectionReconfiguration-NB message.

12. The communication device of claim 10, wherein the
communication device supports at least one NB-IoT
capability.

13. The communication device of claim 10, wherein the
storage device (210) further stores, and the process-
ing circuit (200) is further configured to execute, an
instruction of:

applying the default SRB configuration, the de-
fault RLC configuration and the default logical
channel configuration for all SRBs supported by
the communication device.
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